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Abstract 
This dissertation was written as part of the MSc in Banking and Finance at the 
International Hellenic University.  
Time-series predictability of asset prices has been one of the most controversial subjects 
for several decades now due to its significant theoretical and practical implications. 
Empirical literature indicates substantial evidence of time-varying returns 
internationally, and the primary focus lies on retrieving specific econometric models and 
explanatory variables that can capture most, if not all, of that predictability. Awareness 
of the fact that stock returns are predictable does not specify to investors which 
components have predictive power (Lettau and Ludvigson, 2001). Hence, it is an issue of 
economic interest as long as it sheds light on investors’ decision making process and the 
functioning of financial markets (Pesaran and Timmermann, 2000). This paper’s 
motivation is to examine a particular stock index, the Financial Times Stock Exchange 
100 (FTSE 100) and retrieve information on the forecastability of specific attributes on 
it. 
Specifically, this thesis examines whether the Capital Asset Pricing Model (CAPM) can 
explain the stock return predictability in the British market, based on the methodology 
of Kirby (1998), Ferson and Harvey (1999) and Fletcher (2001). The study retrieves 
evidence that UK stock returns are too predictable and CAPM does not manage to 
explain entirely the predictability generated by the predictive variables employed. The 
findings confirm previous research and indicate the necessity to stress our focus on 
modifying either the explanatory instruments employed or the entire econometric 
models.  
 
Keywords: Stock return predictability, predetermined variables, CAPM, the UK market 
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1.  Introduction 
Stock return predictability can be regarded as the most significant issue in asset 
allocation, attracting huge debates among academics and researchers in the recent 
financial literature. Its theoretical and practical implications feed further its 
controversial nature. This paper is inspired by both the findings of Fletcher (2001), 
Ferson and Harvey (1999) and Kirby (1998) and the restless emergence of new predictor 
variables and forecasting techniques. The reason why the UK market was chosen is that 
its relative size is among the largest in the world, and more importantly, the UK data 
availability is a great advantage over other countries.  
A potential definition of predictability is the possibility of generating excess returns, 
based on past information. In an effort to provide the timeline of the most significant 
breakthroughs in this field, it would be best to start from the 70s when academics 
believed that asset prices followed a random walk and thus, returns are unpredictable. 
They assumed expected returns were constant and related that to the Efficient Market 
Hypothesis (EMH) proposed by Fama (1970a); EMH suggested that markets are 
information efficient (that is, all public information is incorporated in the asset price). 
Therefore, stock returns may be predictable due to market inefficiency triggered by 
investors’ misperception of publicly available information. It was later on that EMH was 
also expanded to consider time-varying expected return. At the beginning of the 80s 
though, the new studies suggested that there is some degree of return predictability 
based on prior information, particularly in long-horizons. This time period is known as 
the mean-reverse literature since academics motivated by EMH and through regressing 
lagged returns on realized returns, provided evidence of predictability. Fama and French 
(1988) and Poterba and Summers (1988) were among the first to examine a set of 
information variables so as to predict the expected returns of the stock market.  
The first set of those variables was related to the valuation of financial assets and mainly 
included book-to-market, price-earnings and price-to-dividend ratios (Rozeff, 1984; 
Fama and French, 1988; Campbell and Shiller, 1988; Pesaran and Timmermann, 1995); 
the second set dealt with the state of the real economy and was focused on short-term 
interest rates (Fama and Schwert, 1977; Campbell, 1991) and yield spreads (Keim and 
Stambaugh, 1986; Campbell, 1987; Fama and French, 1989; Lettau and Ludvigson, 
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2001). Recent studies emphasize more on other information variables as well, and 
extend the time horizon under investigation. Cochrane (1999a) calls this “the new fact 
in finance”, linking return predictability to the equilibrium asset pricing theory as 
introduced by Merton (1973) and Campbell and Cochrane (2000). Asset pricing models 
generally state that in order for investors to invest in assets with dynamic risk factors, a 
certain degree of return predictability is necessary to reward them. However, the 
literature does not provide explicitly which information variables can forecast returns 
and therefore, the best predictive regression model is yet to be developed.   
The aim of this paper is to provide evidence of whether conditional asset pricing models 
can explain this observed predictability. This is quite significant to the entire debate of 
the stock market efficiency. Observers of predictability have argued regarding its 
interpretation and have concluded that it is actually fourfold; it either reflects rational 
time variation in expected returns or it signifies irrational investor behavior or data 
mining or problems with the statistical test (Fletcher, 2001). The paper’s foundations lie 
in a number of papers by Ferson and Harvey (1991, 1993, 1999), Kirby (1998) and 
Fletcher (2001) who developed a framework of evaluation of conditional asset pricing 
models and retrieved proof that multifactor models can indeed explain most of the time-
series predictability worldwide. 
The study’s main objective is to examine the statistical and economical significance of 
short-horizon stock return predictability in the British market. The primary research 
questions are as follows: 
1. Is it reasonable to assume that return predictability has an effect on the optimal 
asset allocation strategies?   
2. What does the theoretical and empirical framework say about return predictability? 
3. What is the global asset pricing perspective on the relation between instrumental 
and predetermined variables of common stock and future returns? 
4. Which attributes can predict expected returns? 
5. What is the evidence of short-term stock return predictability in the UK market? 
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6. Can rational asset pricing modeling interpret the predictability in UK stock returns?  
With regards to the methodology followed, the model developed has the form of the 
traditional CAPM and the variables included are the price-to-earnings ratio (PE), the 
dividend payout ratio (DP) and a dummy variable (noted as JAN) that examines the 
January effect. The paper uses the methodology of Kirby (1998), Ferson and Harvey 
(1999) and Fletcher (2001) so as to test the performance of the conditional CAPM in UK 
stock returns and whether rational asset pricing can interpret the predictability in these 
returns. To the researcher’s knowledge, no article has examined the combination of 
these variables in a model like the one employed in this paper for the selected time 
horizon and the chosen stock index. The main findings of the paper suggest that CAPM 
does not manage to completely explain the predicable variation in UK stock returns for 
the examined sample period.  Also, the January effect does influence FTSE 100 which 
contradicts the outcomes of Clare et al. (1995) and Fletcher (2001) in the UK stock 
market. Even though both PE and DP do not capture the predictability in the examined 
returns, the lagged market’s excess returns do.  
It is hoped that the outcomes of this paper may prove informative on future researches 
such as asset allocation in the presence of predictability and performance measures 
issues. Academic literature has produced strong evidence of time-series predictability 
of asset prices, thus multi-asset managers such as pension and endowments funds 
managers, may find interest in this paper. Essentially, all market participants who are 
engaged in portfolio and risk management, market-timing strategies and asset pricing 
modeling may find this paper appealing. Evidence of predictability may also affect asset 
pricing theory. It has been a field with vigorous research for decades now, with 
academics and researchers trying to either alter their modelling approaches, modify the 
information variables employed or test new attributes that could be stronger in terms 
of forecasting ability.  
The paper proceeds as follows: Chapter 2 provides the general rationale of investors’ 
asset allocation decisions and the origin of return predictability linking it to the asset 
pricing theory. It also stresses on the time-varying trait of expected returns and outlines 
the theoretical and empirical background of predictive variables with strong forecasting 
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ability. Chapter 3 introduces the empirical framework for return predictability, the data 
set and the developed model that will be tested in the study and the econometric 
constraints of the chosen methodology. Chapter 4 discusses the outcome of the 
predictive econometric model applied. Chapter 5 summarizes the theoretical and 
empirical framework of this paper and stresses on some key findings of the empirical 
testing. Furthermore, it provides final remarks and recommendations, states the 
limitations of the study and leaves room for potential research in the future. 
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2. Literature Review 
“Financial markets are often predictable to some extent, but the crucial question is 
whether this predictability can be exploited to make excess profits from trading in the 
market” (Mills, 1992).  
2.1 Investors’ asset allocation decision and return predictability 
For every single portfolio manager, the main goal is to retrieve the best possible risk 
adjusted return which is reflected in his asset allocation decision. Literature evidence 
proves that asset allocation decision is one of the dominant factors in portfolio 
performance; Brinson et al. (1986, 1991) state that on average, more than 90% of the 
variation in quarterly returns can be explained by such decisions. 
According to Littermann (2003) asset allocation decisions can be categorized into the 
following types:  
1. Asset allocation between different asset classes (for instance, stocks and bonds), 
2. Asset allocation within one asset class (for instance, countries and sectors). 
Since this paper explores stocks’ return predictability in the UK market, the asset 
allocation process is narrowed in a single asset class within a single country. Hence, the 
second type of such decisions will be described in this chapter. 
Several studies can be addressed related to the impact of return predictability on the 
optimal asset allocation strategies. Sharpe (1987) explores the impact of the return 
process’s assumption. He argues that if the expected return is constant, and the 
investors relative risk tolerance does not alter, they will prefer a constant-mix 
investment strategy. However, if expected returns are time-varying, investors will prefer 
dynamic investment strategies, like adjusting the asset allocation over time. Cochrane 
(1999b) and Campbell and Viceira (2002) support this argument, by further arguing that 
return predictability leaves room for market-timing strategies, where the allocation to 
stocks is raised when expected returns are high, and lowered otherwise.  
Samuelson (1969) and Merton (1969, 1971, 1973) have proved that when the return 
generating process is assumed to be time-varying, then the optimal portfolio choice is 
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entirely different compared to the case when the return is assumed to be constant (a 
random walk). They state that when investment opportunity sets change, a risk-averse 
investor will hold risky assets both for the positive risk premium and for the 
intertemporal hedging demand. 
Kandel and Stambaugh (1996) also underline the significance of time-varying expected 
returns on the asset allocation decision. They prove that using predictive regression to 
update investors’ prior beliefs on the probability distribution of expected returns affects 
asset allocation decisions greatly. They provide evidence that return predictability of 
returns can have an economically significant impact on asset allocations, even though a 
null hypothesis of no predictability might not be rejected at statistical significance levels. 
Additionally, Campbell and Thompson (2008) propose that a mean-variance investor can 
obtain economically utility gains from return predictability regressions (even at short 
horizons), despite predictive regression typically producing relatively low R2. Further 
studies supporting these findings are the ones by Guo (2002), Marquering and Verbeek 
(2004), Cooper and Priestley (2009) and Rapach et al. (2010).     
2.2 The origin of return predictability 
In the finance literature, two different opinions can be identified regarding the origin of 
return predictability (Balvers et al., 1990; Pesaran and Timmermann, 1995; Torous et al., 
2004). The first opinion considers expected returns are constant and suggests that any 
predictability is evidence of inefficiencies in the capital market; the second opinion 
though, argues that there are some predictable components in stock returns and they 
reflect time-varying expected returns.  
The first opinion considers that in an efficient market, investors would bid up stock 
prices with predictably high returns and would therefore, lower their return and remove 
any predictability at the new price (Samuelson, 1965). However, such price correction 
(arbitrage trading) is assumed to be impeded by market frictions. Hence, return 
predictability exists when market imperfections such as taxes, information and trading 
costs exist (Ferson, 2007). 
The academics favoring the constant expected return approach, essentially talked about 
rational agents, efficient markets, constant risk premium and no predictability of asset 
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returns. Campbell et al. (1997) provide a linear-present value relation for stock prices so 
as to understand the implications of the risk premium approach (constant expected 
return). They assume that the expected return is constant and equal to zero; expected 
dividends are also zero. Both conditions lead to implying that stock prices follow indeed 
a random walk and the best way to predict the price tomorrow is to observe the price 
today. Mehra and Prescott (1985) argue that the assumption for zero expected return is 
only applicable to daily or weekly observations and prove that by allowing expected 
return to be greater than zero, prices will follow a sub-martingale. This process reveals 
that both the expected return is greater than zero and deviation from the constant 
return is unpredictable.  
LeRoy (1989) argues that abnormal return is a fair game and no active trading strategies 
based on available information, can generate a higher expected return than the constant 
“normal” return. Campbell and Shiller (1988) suggest that stocks that are not expected 
to pay dividends sometime in the future, they cannot have a positive price and expected 
return. In fact, if the dividend growth can be predicted then a predictable component in 
the future return of the stock price is present. These two make up the constant “normal” 
return, such that abnormal returns are still unpredictable.  
On the other hand, the second view supports that investors need a certain degree of 
return predictability so as to invest in risky assets. Even if markets are efficient, empirical 
evidence shows that expected returns can vary over time (Chan and Chen, 1991; Fama, 
1991; Koijen and Nieuwerburg, 2009), under a certain equilibrium setting.   
The empirical literature supporting time-varying expected return can be divided into 
two main categories: a. the literature on stock market volatility which supports that 
stock return volatility is too high to act as a rational predictor of dividend growth and 
interest rates (LeRoy and Porter, 1981; Shiller, 1981) and b. the literature on permanent 
and transitory components of stock prices (Fama and French, 1988; Poterba and 
Summers, 1988). Researchers of the second distinction found large negative 
autocorrelations of stock prices for return horizons beyond a year, using the lagged stock 
return as explanatory variable, indicating that stock returns have a transitory 
component and are in fact, predictable.  
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Campbell et al. (1997) argue that time-varying expected return indicates a non-linear 
relation among prices and return. Since non-linear properties make working with 
present value relation difficult, it is simpler to use a log linear approach, as argued by 
Campbell and Shiller (1988). This approach essentially becomes an accounting identity 
since high prices must be followed by high future dividends, or low future returns or a 
combination of the two (Campbell, 1991; Campbell et al., 1997). The Campbell-Shiller 
identity (Campbell and Shiller, 1988) is the most profound indication in this part of the 
literature, stating that the price at time t is a linear combination of aggregated 
expectation of future dividends and returns.  Therefore, if expected returns are time-
varying, higher (lower) expected return will lead to lower (higher) prices. 
2.3 Asset pricing models and return predictability 
Any discussion related to stock prices behavior should always start from Markowitz 
(1952, 1959). In his doctoral thesis “Portfolio Selection”, Markowitz provides a strategy 
to retrieve the optimal portfolio. He states that the variance of return rates of securities 
acts as a risk level indicator, and through diversification, total risk exposure can be 
lowered while, without reducing expected return rate. Therefore, the correlation among 
assets seems to be investor’s primary concern when selecting the portfolio. When 
investors are fully aware about the co-movement among various risky assets, then 
diversification can spread risk. Among Markowitz’s biggest contribution is the so called 
“Markowitz Efficient Frontier”. Assuming that investors are risk-averse when choosing 
investment portfolio, they start portfolio selection in time T-1, and have their eyes set 
on gains in time T. Consequently, they will maximize their expected utility according to 
the standard of mean and variance. In other words, investors prefer maximizing payoff 
under certain risk level, and minimizing the overall risk under a certain expected payoff.  
Sharpe (1964), Lintner (1965) and Mossin (1966) came up with a new method of 
portfolio selection. They basically expanded Markowitz’s theory into the capital markets 
and derived a new equilibrium model. In financial asset pricing literature, Capital Asset 
Pricing Model (CAPM) is the first equilibrium model that can be econometrically tested. 
By introducing the risk-free interest rate (rf), Sharpe and Linter derived the standard 
form of the CAPM: 
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                               𝐄𝐫𝐣 =  𝐫𝐟 +  
𝐄(𝐫𝐦)−𝐫𝐟
𝛔𝐦
𝟐 𝐜𝐨𝐯(𝐫𝐣,𝐫𝐦)                                                 (2.1)                   
where: 𝐫𝐣 is the return rate of security j, 𝐫𝐦 the return rate of the market portfolio, σm 
the standard deviation, 𝐜𝐨𝐯(𝐫𝐣, 𝐫𝐦) the covariance between asset j and market portfolio 
yields, rf risk-free interest rate. 
Moreover, they introduce the beta coefficient (β) to measure the sensitivity of asset 
returns to market changes. The larger the beta, the greater the corresponding market 
risk, namely the greater volatility of return rate. Beta is defined as: 
                                                      𝛃𝐣 =  
𝐂𝐨𝐯(𝐫𝐣,𝐫𝐦)
𝛔𝐦
𝟐                                                      (2.2) 
Hence, from equation (2.1) and (2.2), the complete form of the CAPM, also called 
Security Market Line (SML), is as follows: 
                                                 𝐑𝐣 =  𝐑𝐟 +  𝛃𝐣(𝐑𝐦 − 𝐑𝐟)                                               (2.3) 
where: Rj is the expected payoff of asset j, βj the market beta (the asset’s j risk 
normalized by the risk of the overall wealth portfolio), Rf the risk-free rate, Rm – Rf the 
market risk premium.  
Equation (2.3) shows that the expected payoff of the asset consists of two main 
components; the revenue of the risk-free asset Rf and the market risk compensation 
𝛽𝑗(𝑅𝑚 −  𝑅𝑓), where β reveals the risk level. It essentially means that high return rates 
always accompany risky assets. It also divides risk into systematic and non-systematic. 
The first cannot be eliminated through diversification and refers to factors that affect 
the entire market such as inherit risks of the stock market, and the second is the 
industry-specific risk and can in fact, be eliminated through diversification.  
In practice, CAPM’s significance is twofold. For one, if investors are fully aware of the 
market’s state, they can choose appropriate stock operation according to the model. So, 
if the market is booming (Rm – Rf>0) then investors opt for high beta stocks so as to gain 
more and vice versa. Secondly, investors can divide the stocks of listed companies into 
several categories according to their beta size so as to maximize their payoff under a 
certain risk level. 
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Testing the CAPM is based on three important implications of the relationship among 
expected return and beta, as the model assumes. The first refers to the linear relation 
among expected stock returns and their beta, thus investors are not compensated for 
holding firm-specific risks. The second implication deals with a positive beta premium, 
implying that stocks with high beta values have higher returns and the third one, refers 
to the slope of the relationship which is the market return less the risk-free rate (Mullins, 
1982).  
Empirical literature indicates a controversy related to CAPM’s explanatory strength over 
the years. Studies of UK stock returns for the period 1971-1990 prove beta insignificant 
in explaining cross-section (Chan and Chui, 1996). Another study uses the two-pass 
regression technique to test the relationship among beta and stock returns of the 
London Stock Exchange (LSE) from 1962-1992 (Strong and Xu, 1997). When beta acts as 
the only explanatory variable, the researchers find a positive relationship between beta 
and expected return but beta becomes insignificant when other information variables 
are included to form a multifactor model. Among those variables, leverage and book-to-
market equity ratio were found significant in interpreting variation of stock returns in 
the UK.  
Additionally, a more recent study from Clare et al. (1997) indicates that beta can 
significantly explain expected returns of UK stock data for the period 1980:1-1993:12. 
The study uses monthly adjusted stock returns from 100 firms listed on the LSE and 
examines the linear and positive relationship of beta and returns. Contradicting Strong 
and Xu’s outcomes, Hung et al. (2004) find that beta is indeed significant in interpreting 
stock returns from LSE when considered the only explanatory variable and when 
combined with other information variables in a multifactor model. The time horizon 
under examination is from 1975 to 2000 and they conduct a cross-sectional regression. 
Finally, Morelli (2007) examines the explanatory strength of beta (as predicted by 
CAPM), firm size and book-to-market ratio (as predicted by the Fama and French model, 
1995) in interpreting cross-sectional returns of 300 randomly selected UK stocks. The 
time span is 1980:7-2000:6 and he uses monthly adjusted stock data, a 3-month UK 
Treasury-Bill rate as the risk-free rate and a simple value weighted average of all the 
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selected 300 firms as a proxy for the market portfolio. The study’s outcome indicates 
that beta is insignificant in explaining UK stock returns for the time period and the 
sample selected. 
CAPM has been severely criticized over the years and the verdict was that the model 
itself is based on a series of assumptions that make it almost inapplicable to the real 
market (Roll,1977; Stambaugh,1982). That is mainly why academics tried to extend the 
model and came up with different versions of it. Among 1960s and 1990s, there is some 
booming in the research of capital asset pricing theory, in an attempt to improve 
formation and final development of the CAPM. The approaches that followed can be 
further categorized into: a. the CAPM and its various extensions, and b. the Efficient 
Market Hypothesis (EMH) and the Arbitrage Pricing Theory (APT).  
The infinite number of papers examining predictability and asset pricing models proves 
that academia has repeatedly attempted to test a combination of different factors and 
models so as to catch size, value, profitability and investment patterns in average stock 
returns. Even though the significance of the rest of the models is not undermined by the 
researcher, this paper’s methodology is based on the CAPM and this is mainly why 
popular models such as the EMH and the APT will not be further analyzed. 
2.4 The theoretical and empirical background of the information variables 
Empirical tests on the CAPM revealed consistent results with that the risk was positively 
related to the expected return rate of stocks (Black et al., 1972; Fama and Macbeth, 
1973; Clare et al., 1997; Hung et al., 2004). Several papers try to transform it into a 
multifactor model by including information variables with strong indications of their 
predictive power. For instance, Basu (1977) reveals the existence of the price-to-
earnings ratio (PE) effect. He empirically proves that low PE stocks outperform 
compared to high PE securities and vice versa. Strong and Xu (1997) examine the book-
to-market ratio influence, using average returns of the U.K. stock market. They reveal 
that the higher the book-to-market value, the higher stock returns on average it will 
provide.  
A number of recent studies can also be retrieved related to the identification of the most 
suitable information variables. To name but a few, Kirby (1998), Ferson and Harvey 
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(1999), Pesaran and Timmermann (2000), Cremers (2002), Rapach and Wohar (2006), 
Welch and Goyal (2008), Campbell and Thomson (2008), Rapach et al. (2010) examine 
predictive variables so as to improve the predictability of stock returns. The most 
commonly cited categories of such variables include the valuation and the 
macroeconomic variables. 
Regarding the valuation variables, there are strong indications for the price-to-earnings 
and the book-to-market ratios. Several studies can be traced that prove their predictive 
power over expected returns (Fama and French, 1988; Campbell, 1991; Strong and Xu, 
1997; Campbell and Shiller, 2001; Rapach and Wohar, 2006). In most cases, the empirical 
findings indicate a negative relationship between expected returns and the valuation 
ratios, and the predictive power of the ratios in enhanced when the time-horizons are 
longer. Among a list of valuation ratios mentioned in the literature, this study exploits 
the Price-to-Earnings ratio; it expresses the price of the stock divided by the earnings 
rate per share at the required date. Campbell and Shiller (1988b) find that this ratio is a 
significant predictor of real and excess returns. Lamont (1998) and Rapach and Wohar 
(2006) are also among the researchers who have retrieved important evidence of the 
ratio’s predictive power.  
Finally, macroeconomic variables are considered strong candidates to forecast expected 
returns. They have largely been applied in the empirical macroeconomic literature, 
providing valid evidence of their forecastability. In this study, the selected 
macroeconomic variable is the Dividend Payout ratio. It has been highlighted that at the 
market level, there is a positive relationship among dividend payout ratio and time-
varying expected rates of return. McManus et al. (2004) suggest that the payout ratio is 
a useful adjunct to the dividend-price ratio in interpreting monthly UK returns. The 
reason why the dividend payout ratio can forecast returns is due to the fact that both 
dividends and earnings have been separately identified for their predictive power. The 
interpretation provided by Lamont (1998) is that dividends assist in future dividends’ 
measurement, thus they are informative of future returns, and earnings are correlated 
with business conditions, thus are also informative. Although regressing returns on 
dividends, earnings, and prices as separate variables is one choice, the coefficients are 
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such that exploiting a more parsimonious specification of only dividend yields and 
payout ratios does not necessarily lack in dynamics (Lamont, 1998). 
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3. Research Design 
“One is more likely to predict stock returns successfully if one uses finance theory to 
reduce the number of parameters that must be freely estimated from the data” 
(Campbell, 2008). 
CAPM was among the first asset pricing models used to interpret cross-section variation 
in asset returns, but some of its properties can be generalized to time-series as well 
(Connor and Korajczyk, 1993). CAPM basically states that expected return of a given 
asset i is given by a linear function of asset i’s beta which is the regression coefficient 
against the market portfolio. Clare et al. (1997), Antoniou et al. (1998) and Fletcher 
(2001) argue that the CAPM (and other pricing models such as the APT) may not be 
adequate in explaining the predictable variation in UK stock returns, but it manages 
quite well.  
When testing for predictability, most empirical studies estimate the relationship 
between information variables and expected return on the stock market by using linear 
regression models. The most commonly used citation of such models has the following 
form: 
                                         𝐫 ̂𝐌,𝐭
𝐞 =  𝛂 ̂𝐢,𝐭−𝟏
𝐣
+  𝜷̂̂
𝐢,𝐭−𝟏
𝐢 𝐱𝐭−𝟏
𝐣
+ 𝛍𝐭                                              (3.1) 
where: 𝐫 ̂𝐌,𝐭
𝐞
 = RM-Rf, the excess return of a given asset at period t, RM,t+1 the market 
nominal or real return including dividends, Rf,t+1 the nominal or real short-term risk-free 
rate, 𝒙𝒕
𝒋
 a valuation or macroeconomic variable that is believed to predict future returns 
lagged by one period, 𝛍𝐭 the disturbance term. 
The regression model (3.1) is estimated using linear Ordinary Least Square (OLS) 
procedure and has been tested in a number of studies to forecast excess returns as 
applied by Ferson and Korajczyk (1995), Stambaugh (1999), Fletcher (2001), Cochrane 
and Piazzesi (2005), Rapach and Wohar (2006) and Pastor and Stambaugh (2009). The 
main challenge in such cases is to retrieve information variables with significant 
predictive power. This is usually examined through the robust t-statistics of the OLS 
estimated slope coefficient, β, and the adjusted goodness-of-fit (adj. R2).  
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Moreover, the predictive variables are often assumed to follow a stationary first-order 
autoregressive (AR(1)) process. That is expressed by the formula: 
                                                      𝐱𝐭
𝐣
= 𝛄 +  𝛅𝐱𝐭−𝟏
𝐣
+  𝛈𝐭                                                (3.2) 
3.1 The data set 
This paper focuses on monthly common stock returns during the period January 2000 
till December 2008. Empirical findings indicate that monthly stock data provides the best 
estimate (Bartholdy and Peare, 2005) when testing the CAPM, while daily and weekly 
data increase the level of noise in beta. In order to avoid that, monthly returns were 
selected. The stocks derive from firms listed in the Financial Times Stock Exchange 100 
(FTSE 100) which is a share index of the 100 firms listed in the London Stock Exchange 
(LSE) with the highest market capitalization. Bloomberg provides the data. 
Furthermore, the monthly return on a 90-day UK Treasury Bill is used as the risk-free 
rate (rf), following the methodology of Kirby (1998), Ferson and Harvey (1999) and 
Fletcher (2001). The return on the Financial Times All Share Index (FTA1) is used as the 
market portfolio (Rm). The securities included in the FTSE 100 were categorized 
according to their market capitalization into ten portfolios; thus, portfolio one consists 
of the firms with the lowest capitalization value and portfolio ten is composed of the 
securities with the highest market value. Securities’ market values are provided by 
Bloomberg. The size portfolios’ excess returns are regressed over the market portfolio 
and the selected variables. The portfolios’ returns are calculated in excess of rf, following 
the formula: 
                                                         𝐫𝐢𝐭 = (
𝐏𝐢𝐭−𝐏𝐢𝐭−𝟏
𝐏𝐢𝐭
) − 𝐫𝐟                                                    (3.3) 
where: 𝐏𝐢𝐭 is the price of security i at time t, 𝑷𝒊𝒕−𝟏 is the price of security i at time t-1. 
This approach is similar to Ferson and Harvey (1991), Ferson and Korajcyzk (1995) and 
Fletcher (2001).  
                                                          
1 FTA stands as a value weighted index of the biggest firms on the LSE 
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3.2 The model and its explanatory variables 
The developed model follows the form of the conditional CAPM (Sharpe, 1964; Lintner, 
1965; Mossin, 1966) and is expressed as: 
                    𝐫𝐩𝐭 =  𝐚𝐩𝟎 +  ∑ 𝐚𝐩𝐤𝐙𝐩,𝐭−𝟏
𝐋
𝐤=𝟏 +  𝛃𝐩𝐫𝐦𝐭 +  𝐞𝐩𝐭   ,            t=1 … T                  (3.4) 
where: 𝐫𝐩𝐭 the excess return of the portfolio p, 𝐫𝐩𝐭 =  𝐑𝐩𝐭 −  𝐑𝐟𝐭, where 𝐑𝐩𝐭 is the return 
of the portfolio p and 𝐑𝐟𝐭 is the return of three-month treasury bill, 𝐙𝐩,𝐭−𝟏 is the value 
of predetermined variable p at t-1, 𝐫𝐦𝐭 is the excess return of the market portfolio, 𝐫𝐦𝐭 =
 𝑹𝒎𝒕 − 𝑹𝒇𝒕, where 𝑹𝒎𝒕 is the return of market portfolio at time t, 𝛃𝐩 =
𝑪𝒐𝒗(𝒓𝒑,𝒓𝒎)
𝑽𝒂𝒓 (𝒓𝒎)
 is the 
systematic risk of portfolio p. 
The main hypotheses are the following: 
1. The conditional betas (βp) are fixed parameters over time. 
2. 𝐸(𝜀𝑝𝑡 𝑍𝑡−1) = 𝐸(𝜀𝑝𝑡 𝑟𝑚𝑡 𝑍𝑡−1) = 0 for all p and t, meaning that the conditional 
expected values of error terms are equal to zero and they are independent from the 
explanatory variables 
3. 𝐸(𝜀𝑝𝑡 𝜀𝑝𝑡′  𝑍𝑡−1) = 0 if t ≠ t’ (autocorrelation) 
4. 𝐸(𝜀𝑝𝑡
2 𝑍𝑡−1) = 𝜎𝜀
2 (homoskedasticity) 
5. There is no collinearity among the explicative variables. 
In case the lagged variables are not significant when determining the variation of stock 
returns then it is implied that 𝐸(𝑟𝑝𝑡 𝑍𝑡−1) =  𝛽𝑝𝐸(𝑟𝑚𝑡). Similar models have been used 
in the past to explain variation such as the single factor latent model by Gibbons and 
Ferson (1985), the Ferson and Korajczyk model (1995) and the Fletcher model (2001) 
applied in the same market.  
As mentioned in the literature review chapter, the independent variables included are 
categorized into valuation and macroeconomic ones. In particular, the valuation variable 
chosen is the Price-to-Earnings ratio (PE) while the macroeconomic is the Dividend 
Payout ratio (DP). Also, a dummy variable (noted as JAN) shall be introduced testing the 
January effect that will be further described. 
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Firstly, it is tested if the time series employed in this study are stationary based on the 
Augmented Dickey-Fuller (ADF) test. In the ADF test, the following hypothesis is formed: 
H0: There is a unit root in the series tested  
H1: There is not a unit root in the series tested 
Figure 1 provides a first glance over the stationarity concern for PE and DP. It is obvious 
that the predetermined variables are non-stationary which is also confirmed by the ADF 
test. However, when the first lagged difference is employed, the researcher rejects the 
null hypothesis and thus the time series under examination become stationary. Hence, 
throughout the rest of the paper the lagged difference of the variables will be used.  
 
 
 
 
 
 
 
 
Moreover, the market’s, the risk-free rate’s and every portfolios’ excess returns are also 
checked for stationarity and the outcome is similar. Hence, the same approach is 
followed, by considering their lagged values in the regression model that will be 
applied2. Figures 2 and 3 provide evidence of the above.  
 
 
                                                          
2 Table_8 in the Appendix prove the arguments presented in this section, as estimated in Eviews 
Figure 1: The selected variables 
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Figure 3: Portfolios' excess returns 
As argued previously, the main objective of this study is to examine whether the model 
employed can capture the predictive variation in stock returns over the selected time 
horizon. Therefore, the joint hypothesis tested is: 
H0: αp0=0 and αpk=0           The variation of expected stock returns is time-varying with 
the predetermined variables. 
H1: αp0≠0 and αpk≠ 0          The variation of expected stock returns is not time-varying  
                                               with the predetermined variables. 
Figure 2: The market's and risk-free rate's excess returns 
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The performance of the model shall be evaluated by the pricing error αi which is the 
difference between the average return on the asset and the return predicted by the 
CAPM. This approach follows the footsteps of Ferson and Harvey (1999) and Fletcher 
(2001). In the attempt to further explore predictability, the Kirby (1998) test is 
developed; Kirby basically derives CAPM’s restrictions using the more traditional 
expected return and beta framework on the regression coefficients and R2 in the linear 
regression of the portfolios’ excess returns on a constant and the information variables. 
If the predictability is consistent with CAPM then the unrestricted R2 from the predictive 
regressions (𝑅𝑢
2) and the restricted R2 from the predictive regression implied by the 
CAPM (𝑅𝑟
2) should be equal to zero. The Wald test is used to examine the null hypothesis 
that the difference between the unrestricted and the restricted coefficients are jointly 
equal to zero. 
3.3 Econometric issues 
Testing for predictability involves a number of econometric concerns, such as:  
a. Persistent and predetermined variables. Predictive variables are proved to be highly 
persistent with an autoregressive coefficient close to one and they are also lagged 
endogenous variables. Thus, the disturbance term μt is correlated with the forecasting 
variables Xt which violates the OLS assumption of independence at all leads and lags. As 
Cochrane (2009) suggests, this problem is more intense at long-horizon forecasts; 
therefore, it will not be an issue of considerable importance in this thesis.  
b. Overlapping data. Overlapping data leads to a strongly serially correlated error term. 
Consequently, OLS standard errors understate the variance of the least-squares 
estimators of β. This paper uses non-overlapping data observations so as to avoid this 
problem.  
 c. Spurious regressions. Lettau and Nieuwerburgh (2008) suggest that if valuation ratios 
are highly persistent, then expected returns must be extremely persistent too. Ferson 
et al. (2003) also argue that asset pricing models provide a good reason to expect 
persistent expected returns. Hence, if the latter are a highly persistent autoregressive 
time series, then there is risk for spurious regression. The use of robust t-statistic can 
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resolve this issue though, as proposed by Ferson et al. (2003), an approach also applied 
in this paper. 
d. Stationarity. The stationarity concern relates to the fact that predictive variables must 
be stationary so as to use time series models. As argued by Campbell et al., 1997 and 
Cochrane, 2009 if there is not an explosive bubble in stock prices, economically 
predictive variables should be stationary. This thesis tests the included time series for 
stationarity and uses lagged values to deal with this issue (as indicated above). 
e. Seasonal effects. Finally, the seasonal effects are partially one of the many reasons 
researchers tried to give so as to explain the size effect on stock returns. In this paper, 
the January Effect will be examined since researchers have argued about the monthly 
seasonality if UK stock returns; nevertheless, the January dummy seems to be the most 
frequently observed effect (Clare et al., 1995). Particularly, evidence proves that January 
average returns are much higher compared to other months. The primary explanation 
at least for the Anglo-Saxon economies, is that investors sell derivatives at the end of 
December so as to create capital deficiencies, mainly for fiscal reasons. This leads to 
prices falling down, which will then be increased so as to reach equilibrium again in 
January, and disappear any arbitrage opportunities (Rozeff and Kinney, 1976; Keim and 
Stambaugh, 1986; Clare et al., 1995).  
The portfolios’ excess returns will be regressed on a dummy variable (noted as JAN) 
which will receive the value of one if the month is January and the value of zero if not. 
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4. Empirical findings and discussion 
“… multiyear regressions are thus mostly useful for illustrating the dramatic economic 
implications of forecasting ability, rather than as clever statistical tools that enhance 
power and allow us to distinguish previously foggy hypothesis” (Cochrane, 2005). 
4.1 Summary statistics and predictive regressions 
The summary statistics for the ten size portfolios is included in Table 1. The table reports 
the mean excess return and the standard deviation for the portfolios included. Also, 
Table 2 provides the correlation matrix among the market’s excess returns, the risk-free 
rate, the PE ratio and the DP ratio. The strongest correlation is found among PE and DP 
at 0.908 while the weakest is detected between Rm and DP (at 0.002).  
Table 1: Summary statistics of size portfoliosa  
Size Portfolios Mean σ 
1 -0.959 0.47 
2 -0.940 0.72 
3 -0.919 0.68 
4 -1.114 0.83 
5 -0.911 0.65 
6 -0.964 0.68 
7 -0.889 0.30 
8 -0.954 0.66 
9 -0.948 0.68 
10 -0.808 0.56 
aThe table reports the mean and standard deviation (σ) of excess returns of the ten size portfolios between January 
2000 and December 2008. 
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Table 2: The correlation matrix of the included variablesa 
 Rm Rf PE DP 
Rm 1    
Rf -0.342 1   
PE -0.116 -0.481 1  
DP 0.002 -0.598 0.908 1 
aThe table shows the correlation matrix between the market’s excess returns, the risk-free rate’s excess returns, the 
chosen valuation ratio price-to-earnings (PE) and the chosen macroeconomic ratio dividend-payout (DP). The data is 
monthly from January 2000 to December 2008. 
 
The estimated slope coefficients and t-statistics from the predictive regressions of the 
portfolios’ excess returns on a constant, the four selected information variables and the 
dummy one are reported in Table 3. The χ2 test represents the Wald test, examining the 
hypothesis that the slope coefficients of the included variables are jointly equal to zero. 
Therefore, the hypothesis tested is as follows: 
H0: The slope coefficients are jointly equal to zero 
H1: The slope coefficients are not jointly equal to zero 
The R2 is the adjusted R2 from the predictive regression. 
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Table 3: Predictive regressionsa 
Size 
Portfolios 
Const Lag Rm Lag Rf DPE DDP JAN χ2 R2 
1 0.0281 
(0.07) 
3.8514 
(7.55)* 
-2.5436 
(-1.10) 
0.0015 
(0.77) 
0.0001 
(0.08) 
0.0362 
(0.45) 
90.32 0.448 
2 -0.3572 
(-0.66) 
7.0045 
(9.47)* 
3.2522 
(0.97) 
0.0031 
(1.08) 
-0.0002 
(-0.11) 
-0.0087 
(-0.07) 
106.39 0.491 
3 -0.2375 
(-0.60) 
6.4677 
(11.96)* 
2.0868 
(0.85) 
-0.0019 
(-0.89) 
-0.0040 
(-0.04) 
-0.0040 
(-0.04) 
187.56 0.634 
4 0.2605 
(0.47) 
8.5130 
(11.27)* 
0.2528 
(0.07) 
0.0018 
(0.61) 
-0.0007 
(-0.42) 
0.2126 
(1.81) 
160.82 0.597 
5 -0.1969 
(-0.54) 
4.1795 
(8.41)* 
-0.5285 
(-0.23) 
-0.0023 
(-1.21) 
0.0020 
(1.64) 
-0.0175 
(-0.22) 
108.62 0.496 
6 0.2698 
(0.64) 
5.8305 
(10.12)* 
-1.9988 
(-0.77) 
-0.0022 
(-0.99) 
0.0014 
(1.03) 
0.1872 
(2.09)* 
154.73 0.587 
7 -0.4547 
(-1.71) 
5.4667 
(16.3)* 
2.8401 
(1.72) 
-0.0002 
(-0.18) 
0.0010 
(1.17) 
-0.0371 
(-0.65) 
332.29 0.757 
8 0.0601 
(0.17) 
5.8697 
(12.5)* 
-0.0709 
(-0.03) 
-0.0005 
(-0.31) 
0.0001 
(0.12) 
-0.0831 
(-1.14) 
215.16 0.666 
9 -0.5785 
(-2.36) 
7.3514 
(21.88)* 
4.6749 
(3.09)* 
-0.0010 
(-0.75) 
0.0019 
(2.37)* 
0.0342 
(0.65) 
584.11 0.846 
10 -0.4262 
(-1.78) 
6.1269 
(18.65)* 
3.6375 
(2.45)* 
-0.0004 
(-0.30) 
0.0011 
(1.35) 
0.0099 
(0.19) 
420.56 0.798 
*Significant at 5% 
aPredictive regressions of the portfolios’ excess returns on a constant, the selected information variables and a 
dummy one were estimated between January 2000 and December 2008. The variables employed are a constant, 
lagged one-month excess returns on the Financial Times All Share Index (Lag Rm), lagged one-month risk-free rate (Rf), 
lagged price-to-earnings ratio (DPE), lagged dividend payout ratio (DDP) and a January dummy variable (JAN). The 
coefficients and t-statistics (in parentheses) are reported. The χ2 tests if the slope coefficients in the predictive 
regressions are jointly equal to zero and R2 stands for the adjusted R2.   
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Table 3 suggests that all size portfolios are partly predictable over time. The null 
hypothesis is rejected in every case by the χ2. A closer look of the coefficients in each 
portfolio proves that they are frequently different from zero.  Regarding significance, it 
is shown that the lagged FTA is significant in all ten portfolios and the lagged risk-free 
rate for two out of ten portfolios. The valuation and macroeconomic variables, along 
with the January dummy generally seem insignificant at the 5% significance level. 
Therefore, the January effect does not seem to influence FTSE 100 for the examined 
time period which contradicts Fletcher’s findings for the entire FTA (2001) and Clare et 
al.’s findings for the LSE (1995). Regarding the range of the adjusted R2s, it is between 
0,448 and 0,846.  
In an attempt to test which components contribute the most to the predictability in 
stock returns, the predictive regressions were re-estimated following a two-step 
process; in the first step lagged excess market return was excluded and in the second 
step, the January dummy was excluded. The outcome is that when the January dummy 
is missing, the impact on the results is little (Table 4), while when the lagged excess 
market return is missing, the adjusted R2s are dropping dramatically (Table 5).  
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Table 4: Predictive regressions when the January dummy variable is missing 
Size 
Portfolios 
Const Lag Rm Rf DPE DDP χ2 R2 
1 0.0417 
(0.11) 
3.8181 
(7.59)* 
-2.6445 
(-1.16) 
0.0014 
(0.73) 
0.0001 
(0.10) 
90.83 0.452 
2 -0.3605 
(-0.67) 
7.0126 
(9.63)* 
3.2767 
(0.99) 
0.032 
(1.10) 
-0.0002 
(-0.11) 
107.44 0.496 
3 -0.2390 
(-0.61) 
6.4714 
(12.15)* 
2.0981 
(0.87) 
-0.0019 
(-0.90) 
0.0018 
(1.34) 
189.43 0.638 
4 0.3407 
(0.61) 
8.3180 
(11.00)* 
-0.3396 
(-0.09) 
0.0013 
(0.45) 
-0.0006 
(-0.34) 
154.05 0.588 
5 -0.2035 
(-0.56) 
4.1956 
(8.57)* 
-0.4796 
(-0.21) 
-0.0023 
(-1.20) 
0.0020 
(1.69)* 
109.60 0.501 
6 0.3404 
(0.80) 
5.6588 
(9.76)* 
-0.2505 
(-0.96) 
-0.0026 
(-1.16) 
0.0016 
(1.09) 
145.48 0.574 
7 0.4687 
(-1.77) 
6.0008 
(16.65)* 
2.9436 
(1.80) 
-0.0009 
(-0.13) 
0.0010 
(1.15) 
333.75 0.758 
8 0.0288 
(0.08) 
5.9459 
(12.8)* 
0.1606 
(0.07) 
-0.0003 
(-0.21) 
9.66E-0,5 
(0.08) 
213.19 0.665 
9 -0.5655 
(-2.32) 
7.3200 
(22.08)* 
4.5795 
(3.05)* 
-0.0010 
(-0.81) 
0.0020 
(2.40)* 
586.99 0.847 
10 -0.4224 
(-1.78) 
6.1177 
(18.90)* 
3.6097 
(2.96)* 
-0.0004 
(-0.32) 
0.0011 
(1.37) 
424.57 0.800 
*Significant at 5% 
aPredictive regressions of the portfolios’ excess returns on a constant and the selected information variables were 
estimated between January 2000 and December 2008. The variables employed are a constant, lagged one-month 
excess return on the Financial Times All Share Index (Lag Rm), lagged one-month risk-free rate (Rf), lagged price-to-
earnings ratio (DPE) and lagged dividend payout ratio (DDP). The coefficients and t-statistics (in parentheses) are 
reported. The χ2 tests if the slope coefficients in the predictive regressions are jointly equal to zero and R2 stands for 
the adjusted R2.   
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Table 5: Predictive regressions when the lagged one-month market’s excess returns are missing 
Size 
Portfolios 
Const Rf DPE DDP JAN χ2 R2 
1 0.5284 
(1.16) 
-9.4056 
(-3.57)* 
-0.0022 
(-0.92) 
0.0010 
(0.65) 
-0.0490 
(-0.50) 
21.40 0.142 
2 0.5228 
(0.76) 
-9.2278 
(-2.20)* 
-0.0037 
(-0.96) 
0.0014 
(0.58) 
-0.1638 
(-1.05) 
8.81 0.043 
3 0.6027 
(1.00) 
-9.4366 
(-2.72)* 
-0.0083 
(-2.59)* 
0.0033 
(1.61) 
-0.1472 
(-1.14) 
18.45 0.121 
4 1.3666 
(1.68) 
-14.9148 
(-3.18)* 
-0.0065 
(-1.51) 
0.0012 
(0.44) 
0.0241 
(0.13) 
14.99 0.094 
5 0.3460 
(0.74) 
-7.9752 
(-2.98)* 
-0.0065 
(-2.63)* 
0.0030 
(1.89) 
-0.1100 
(-1.10) 
22.38 0.149 
6 1.0273 
(1.76) 
-12.3870 
(-3.67)* 
-0.0084 
(-2.57)* 
0.0028 
(1.42) 
0.0581 
(0.46) 
26.00 0.173 
7 0.3204 
(0.64) 
-7.7908 
(-2.70)* 
-0.0061 
(-2.31)* 
0.0025 
(1.44) 
-0.1692 
(-1.58) 
17.89 0.116 
8 0.8228 
(1.53) 
-10.5290 
(-3.40)* 
-0.0064 
(-2.23)* 
0.0015 
(0.83) 
-0.2130 
(-1.85) 
22.49 0.149 
9 0.3766 
(0.65) 
-8.4231 
(-2.53)* 
-0.0082 
(-2.68)* 
0.0037 
(1.87) 
-0.1285 
(-1.03) 
18.30 0.119 
10 0.3697 
(0.74) 
-7.2787 
(-2.54)* 
-0.0064 
(-2.43)* 
0.0025 
(1.30) 
-0.1256 
(-1.18) 
16.37 0.105 
*Significant at 5% 
aPredictive regressions of the portfolios’ excess returns on a constant, the selected information variables and a 
dummy one were estimated between January 2000 and December 2008. The variables employed are a constant, 
lagged one-month risk-free rate (Rf), lagged price-to-earnings ratio (DPE), lagged dividend payout ratio (DDP) and a 
January dummy variable (JAN). The coefficients and t-statistics (in parentheses) are reported. The χ2 tests if the slope 
coefficients in the predictive regressions are jointly equal to zero and R2 stands the adjusted R2.   
4.2 Empirical results on the performance of CAPM 
In this sub-section, the performance of the conditional CAPM in UK stock returns shall 
be tested. Two types of tests are examined; the Ferson and Harvey approach (1999) and 
the Kirby approach (1998).  
Beginning with the first one, Table 7 presents the pricing errors (t-statistics in 
parentheses) for the CAPM, the χ2 examines the hypothesis of a constant conditional 
beta and checks whether the slope coefficients in the conditional beta function are 
jointly equal to zero. The null hypothesis in this case should be rejected, provided that 
the conditional betas are constant. This approach is similar to Ferson and Harvey (1999) 
and Fletcher (2001).  
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Table 6: Ferson and Harvey (1999), and Fletcher (2001) test of conditional CAPM 
Size portfolios CAPMα χ2 
1 -0.084 
(-0.45) 
36.14* 
2 0.5903 
(2.14)* 
42.81* 
3 0.4918 
(1.87) 
42.01* 
4 0.7657 
(2.47)* 
49.98* 
5 0.1632 
(0.61) 
24.12* 
6 0.3646 
(1.37) 
37.89* 
7 0.4160 
(1.65) 
40.32* 
8 0.4696 
(1.84) 
41.10* 
9 0.5706 
(2.30)* 
5.22* 
10 0.4791 
(2.31)* 
54.40* 
*Significant at 5% 
The Ferson and Harvey (1999), and Fletcher (2001) test was estimated for the conditional CAPM between 
January 2000 and December 2008. The pricing errors (α) for the model and t-statistics in parentheses are 
reported. The χ2 test is a Wald test of constant conditional betas and examines the case of interaction 
terms between the factor excess returns and information variables being jointly equal to zero. 
Table 6 shows that there are few portfolios with significant pricing errors for the CAPM 
over the chosen sample period. Among the smallest firm portfolios, it is found that 
portfolio 4 has the highest significant positive pricing error, and portfolios 9 and 10 
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which are the greatest size portfolios follow. Also, the constant conditional beta 
assumption is rejected for all portfolios as revealed by the χ2 test. This basically suggests 
that conditional betas are time-varying for all portfolios. 
Finally, Kirby (1998) argues that models can in fact predict future returns as long as the 
components employed in them are themselves at least partly predictable. Table 7 
reports the constant conditional beta versions of the CAPM based on the Kirby (1998) 
test. Essentially, the table summarizes tests of the difference between the unrestricted 
coefficients inferred by the CAPM. Provided that there is a consistency between 
predictability and the CAPM, then the difference between the unrestricted and 
restricted coefficients should be equal to zero. This is what the χ2 (Wald) tests examines. 
The 𝑅𝑢
2 is the unrestricted R2 and the 𝑅𝑟
2 is the restricted R2 from the predictive 
regression inferred by the CAPM. This approach is similar to Kirby (1998) and Fletcher 
(2001). 
Table 7: Kirby (1998) test of domestic CAPMa 
Size Portfolios CAPM χ2 𝑹𝒖
𝟐  (𝑹𝒓
𝟐) 
1 12.04* 0.212 
2 14.27* 0.22 
3 14.00* 0.367 
4 16.66* 0.292 
5 8.04 0.332 
6 12.63* 0.342 
7 13.44* 0.499 
8 13.70* 0.404 
9 18.40* 0.518 
10 18.13* 0.474 
*Significant at 5% 
aThe Kirby (1998) test is estimated between January 2000 and December 2008 for the domestic CAPM. Tests of the 
difference between the restricted coefficients implied by the CAPM and unrestricted coefficients from the predictive 
regressions are reported. The χ2 (Wald) tests the hypothesis across all the information variables which are a constant 
(const), lagged one-month excess returns on the FTA (Lag Rm), lagged one-month risk-free rate (Rf), lagged PE (DPE) 
and lagged DP (DDP) and a January dummy variable (JAN). (𝑅𝑢
2) stands for the unrestricted R2 from the predictive 
regression and (Rr
2) stands for the restricted R2 implied by the CAPM. 
Table 7 reinforces the evidence of both Kirby (1998) and Fletcher (2001) that CAPM fails 
to interpret entirely the UK stock returns since they are too predictable. The null 
hypothesis that the difference between the restricted and unrestricted coefficients are 
jointly equal to zero is rejected for every portfolio included by the χ2 test.  
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5. Conclusion 
“While the relative importance of various factors changes over time, as do the 
preferences of investors, we need not completely abandon a valuable framework within 
which we can approach investment decision methodically. We have developed a useful 
set of tools and should certainly continue to develop them. Meanwhile, we can use the 
tools we have as long as we use them intelligently, cautiously and humbly” (Sharpe, 
1984).  
This paper investigates conditional CAPM’s performance in UK stock returns and 
whether rational asset pricing modeling is in line with the predictability in these returns. 
The data set includes securities of the FTSE 100 which are grouped into ten portfolios 
based on their market value; portfolio one consists of the securities with the lowest 
market value and portfolio ten includes securities with the highest market value. The 
sample period under investigation is January 2000 till December 2008 and all the data is 
provided by Bloomberg.  
The empirical analysis follows the rationale of Kirby (1998), Ferson and Harvey (1999) 
and Fletcher (2001) that all examine the predictable risk and return in the UK stock 
returns. The first main finding of this paper is that the CAPM does not seem adequate 
to predict UK stock returns for the time period selected. Even though, there is evidence 
of significant pricing errors in the model, it is not able to capture all the predictability in 
returns.  
The second main finding finds reference to which components can predict stock returns. 
Evidence suggests that the lagged market’s excess returns capture most of the time-
series predictability in returns, while both the price-to-earnings and the dividend-payout 
ratios employed do not seem to have any forecastability in the selected sample. Also, 
the January effect is not statistically significant and thus, does not exert any influence 
for the investigated time period.  
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5.1 Limitations and recommendations 
The focus of the study is on specific variables and retrieving evidence of predictability in 
a particular market. Therefore, this leaves room for investigation of which variables 
perform well and which do not in a single country. A different approach would be to 
examine fewer variables on an expanded number of countries so as to check the 
predictive ability of such variables to different countries.  
For instance, a similar regression model could be enhanced by including additional 
variables as recent studies indicate. More specifically, a potential classification could be 
the following: (i) investor sentiment, (ii) macroeconomic variables related to the 
business cycles, and (iii) variables specific to the financial markets.  
Recent studies attribute return predictability to noise trading or psychological factors 
that may influence investment decisions (Pesaran and Timmermann, 2000). This 
behavioral aspect of trading is called investor sentiment (Shefrin, 2008). It is common 
practice for researchers to regress proxies like the Consumer Confidence Indices (Fisher 
and Statman, 2003). 
With regards to the business-cycle variables, well-cited ones are the real output growth 
or industrial production growth (Fama, 1981; Chen, Roll and Ross, 1986; Fama and 
French, 1989), inflation (Chen, Roll and Ross, 1986) and the short-term interest rates 
(Ang and Bekaert, 2007). Pesaran and Timmermann (1995) argue that predictability of 
future stock returns can be interpreted within the business cycles.  
Finally, the variables related to the financial market are volatility, liquidity and the 
market size. In particular, there is a positive relation between future stock returns and 
measures of volatility (Bollerslev et al., 2009). Furthermore, several empirical studies 
have also found that the more illiquid the stock, the larger the return (Amihud, 2002; 
Bekaert et al., 2007; Gibson and Wang, 2011) and both Fama and French, 1993 and 
Pesaran and Timmermann, 2000 argue that economic fundamentals and profitability are 
reflected in market size.    
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Moreover, the research could be reinforced with the use of different econometric 
models besides CAPM that literature indicates such as the APT (Ross, 1976), the Fama 
and French three and five factor model (1992 and 2015 irrespectively) and the Carhart 
model (1997). A different way to arouse interest would be to use Kirby’s approach (1998) 
to generate expected returns’ forecasts based on mean-variance analysis. Employing the 
out-of-sample methodology of different models in order to assess them against each 
other and against the forecasts produced by the statistical model (Solnik, 1993) could 
possibly lead to rather fruitful evidence. Finally, extending the time horizon under 
investigation could probably increase the robustness of the outcomes. After all, the 
majority of papers in this field argue that these tools, either models or included 
variables, act at their very best when time horizons are longer (Lamont, 1998; Rapach 
and Wohar, 2006; Cochrane, 2009).  
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Appendix 
 
A. Testing for time series stationarity 
 
Table 8: Stationarity testing in the time series under examination 
 Augmented Dickey-Fuller (ADF) 
 H0: There is a unit root in the series tested  
Included variables t-statistic (level) Reject H0 t-statistic (1st difference) Reject H0 
Rm -2.016 Yes -8.09 No 
Rf -3.099 Yes -5.995 No 
Size portfolios 
1 -0.406 Yes -11.478 No 
2 0.345 Yes -5.524 No 
3 0.299 Yes -4.626 No 
4 -1.131 Yes -11.177 No 
5 -0.868 Yes -7.235 No 
6 -0.497 Yes -5.180 No 
7 -1.755 Yes -7.784 No 
8 -0.935 Yes -7.625 No 
9 1.184 Yes -9.897 No 
10 2.680 Yes -8.245 No 
Valuation and Macroeconomic variables 
PE -2.794 Yes -5.216 No 
DP -1.526 Yes -8.600 No 
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B. Testing for Homoscedasticity and Autocorrelation  
 
Table 9: Portfolios' testing for Heteroscedasticity and Autocorrelation 
Portfolio Size Test for Heteroscedasticity 
(White) 
Test for Autocorrelation 
(Breusch-Godfrey) 
 H0: The variance is constant across 
residuals 
H0: Residuals are of zero 
autocorrelation 
1 0.3215                              0.0951 
2 0.3034 0.8760 
3 0.2798 0.0519 
4 0.2674 0.8699 
5 0.2873 0.4543 
6 0.3251 0.9873 
7 0.3091 0.5422 
8 0.3112 0.3080 
9 0.3240 0.5941 
10 0.3281 0.0735 
 
